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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a (crosslinked) resin film having an optical transparency, heat 
resistance, liquid crystal resistance, dimensional stability and adhesion which can be used as a substitute of a 
substrate glass in a liquid crystal display device and EL display device or a polarization film, surface protective 
film, phase difference film, transparent conductive film, light diffusing film in these devices, film for EL display 
device, transparent conductive composite material, antireflection film or the like. 
SOLUTION: The film is obtained by molding a composition which contains a cyclic olefin addition type 
copolymer having a specific reactive silyl group, and if necessary, the organosilanes and metal oxide or the like. 
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[0033] *^0joftm^*(cfc^r. 5* (1) t*m 

S*u*liyiBL*tt (a) tt*lcfflt^6*i*rt (2) 
■e*S*i4«yiL*ffi (b) I4. TIBxt (2) ' IZtf 

(3) j ii^o ) *f**a*«*-r*c4:i-«ky»ia* 

[0 0 3 4] 

[fee] 



B 1 

B z 

[0 0 3 5] (2) ' 

si (2) <hno--efc£ 0 ] 




B 1 -B 4 , &J:tfn(£ 



»• (2) ' 

[0 0 3 6] C<7>cfcd# Ti{#^CD^^U*7^ > 

(3) J <D*t*0fl£: LTI*. 2-y^/H;u^>. 5-y 
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2 - y ;u7toi/* 5 - x^/u- 2 -y ;utK;u* 

2™y ;b7f-0u^> N 5 2-y 

i>;u- 2 -y ;i>7fifi/*>. 5 - hTv/b- 2 -j )\,-fc)\> 

-y ;ut!-v;u*>. s-^t-— ;u-2-y ;utK;u*>. 5 
-*^y¥>-2-y ;M^u*>>* 5-xf gf>-2 
- y jw* 5 ~ >f v p t° y ¥ > 2 - y 

5, 6»i?y^^-2-/;b7p;^>, 5-y^ 
;u, 5-x^;u-2~y ;u?H;u*>> 6 
2-y ;b7p;u^^x> % 5 -^x— 2-/;b/t^* 
2, 5-y ;UTt^u-fvxv % 2. 5-y n^u-t-S 
x>, 5~y^;u- 2, 5-;j^tvx>s 5-v 
p/sari>;u~- 2-y jU/fi/u*>. 5 -~:7P p- 2 -y 

>- 2 - Jj )Ut$ >|£y 5 - J ;utH;Ix* 
2 -#;U7H>|£x^;k 5 -y 2 -*;utP 

7^>My^;u. 2-y ^/b-5-y ;utK;u^.>-2-^ 
;b7H>Kx^^ s 2 -- y ^i/- 5 ~y ;u7p;b^>>~- 2 - 
* p b°;Us 2-y 5 - J ;u7f^* > - 

2-7d;i^>B!:?^;k 2-x5^-5-y 
-2-*i;M*>i£y ^;Us 2-y ^i^-s-y ;u?P;u* 

- y ;utH;1/* > - 2 - -f ;uPI£x^;u. 5 - y /U7|$;u* 

>-2-7t°D-N-7x-;i/X^vWSF\ 5 -/ 
il/t^O-2-XlfP-N-y^D^vil,X^y> 

«f5h\ 5-y 2-xt D p-N-y ^/i/X 

;u5/*jM**W £ K\ 5-y ;u/fifU*>-2, 3-n 
-v^p^iwuvTa/i^+w * h\ r^y;H£2- 
y^-5-y ;utH;ix*>. ^^^u;H2-^^- 
5-/^^u^>s 5-y ;ix/K;u^>-2, 3-v2j;b 
tK>^v/^;Us 5-y ;u7ii^*>-2, 3-v^j;u/H 
>I£^x^;k [4. 3. o. i 2 - 5 ] 

•T-tZ>. 3, [4. 3. O. 1 2 ' 5 ] ¥ 

± vx> (vv£ P<<>£ vx>) , 3-T-h^v^P 

[4. 4. O. 1 2 * 5 . 1 7 « 10 ] RvMz>. 8-^^ 
;U, 3-~T"h^i>^P [4. 4. O. 12,5^,10] p 
T-*-tz> % 8-If Uf>~3-f h7V^D [4. 4. 
O. t2.5-i7.10] KtHz>. 8->f^-8-yh + 
^^l^;i/-3~f h7V^P [4. 4. O. 

-12,5, T 7, 10] K^-tZ^. 8 -y ^;U- 8 -X h^V 
#;i^x;i,~3-^ h^>^P [4. 4. O. 1 2 ' 5 . 

-,7,10] KtHz>> &^£fWct^§^o 

[0037] ±mm i )mLmitL (b) ^^-r^±iB5t 
(2) ' izTfkir it^mit, -\mm&&tz\t2mu±%m 

^^Xmi^^tt^^^o iUILffi (b) CD 



^iffUSL^*, 70-99. 8%, ffSL<l*8 0 

-99. 5%. $ 8(c»*l< 1*9 0-9 9^;u%-efo 
(b) com^^7 o^E;b°/o*^-e{*, tf^xls?^ 
^MST-T^-t^fey , -Sr. 99. s^;u%£illx. 

[0 0 3 8] &3b\ ±155* (2) ' T?^**lSaM**U 

? < >(D*a)»3ea)*G>S«ffl L^ttf £ c t u: «fc y . 

st (1) l?«**L««iyiEL»tt: (a) ^^iS-T^Ci: 
r4f^(D^tft^u-7^ > (4) j fci/^) 

[003 9] CCDcfca^ r^^^jR^l-U^O 

(4) j omwmtLxit. 2, 5-y;b7K;u^yx 

7-^^-2, 5-y Six 5~^f 
;u-~2, 5-y ;utH;u^-^x> % 5-t*x;i,~- 2~y ;u 
7f^u*> % 5-ez;H7-m-2-y ;i^#;u* 

5-Ty;u-2~/;b7K;u^> > 5 -^t-~;i,- 2 
-y ;ut^;u^> % 5 ^ y 2 -y ;u?H;i/*>> 
5-ifjf>-2-/ ;u7H;b*>, 'Jfv- 
7-***- 2-y ;utH;u^> % e-^v^ptfyxv 
- 2 -y 8-xf uf^-3-f h^v^ 

p [4. 4. o. 1 2 - 5 . 1 7 - 10 ] K¥-iz>> ftJfjWifc 

[0 0 4 0] s i -HaftftojJi/at^?^ 

h^vv7X i>y h*v^PPv7X viF* 
y{7DPv7X y^h^>^fi^>7X Sxh^v 
y^-;Ui/^>s y^h^>7ix;k>7X 5xh^> 

7xx;i/>>7>> ^eyy htvy^f^>7>> ^yx 

h + yy7fJk>7X =E/Xh + i/?Xf;i/y7V, 

[004 1] *fc> t KP->y;HtSJS«J»i: LTI*. 
H2PtC 16" HzO, Pt/AIzOs, RhCI (P 
P h3) 2. Rh/A I 20s. R u C I 3> I rChs F 
0CI3, A ! C i 3> PdCl2' 2 H20 % N i C 

i 2. fccfet/T i C I 4#£*<5plf&*U£o 

[0 0 4 2] *»«(DafttU7-f 

1 ) w»±mit^m 
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m?vitmmWi, h^ppisi, /^-Mbr-feb 

£i?x»] [B((GF3)2G 6 H4)4] s -^^KOv^P K 

ir* hjx x^^r;KD/;U7t^;u^vx>$|^ 
3SifCDyx>*fcr* h gx>**KttLfc»tfc. -y^/u 

*t=i*a/<;i/ha>ifx chjtu— n***?* » v/\ 

[(7? 3 -^P^;U)Ni (v^7Pt^vi»] [B((CF 3 )2 
C 6 H 4 )4] 

Bis [N— (3 — tert— butyl sal icy I i dene) phenylamin 
ato] Ni 

Ni [PhC (0) GHPPh 2 ] (Ph) (PPhs) 

Ni (O C (0) (CeMPPhz) (H) (PCy 3 ) 

Ni [0C (0) (C 6 H4)PPh 2 ] (H) (PPh 3 ) 

Ni ( C O D)2(hPPh3=CHC (0) PhCDMlSft 
[ (ArN==CHC6H3 (o) (Anth) ] (Ph)(PPh 3 )Ni 
(Ar : 2, 6-(Pr)2G6H3 , Pr : isopropyl , Anth: 
. 9~anthracene, Ph : phenyl. Cy : Cyclohexyl) 

t£i£(0 2 Sfcl4 3 ffiiBfe»F £ ti Ott# 
[0 0 4 3] 2) fS7;i/5^^Aft^l3 

^^;uT;u^+-y->. h'J^^i/7;i/5^A, mjx 

f;i,7;^-^Ay^D7«f K^^(DW7;^~OA 
[0 0 4 4] 3) mdSttfl±<Dfcto*inT?# 

1, 1. 5, 9->?OhT 

* h«jx>3S:ifa)**«i?xMt**i, = :7sMb*-5* 
(DX-fiK 75X 7i; — if HJ 
>^PD7HiH tP^>s h U (3,5-v-MJ7P 
P^^U^xX/U) 7t^^>x hU (^>^7PP7xZ 

— K h 'J 7 1 - ;i/* M-OAf h 7 *X (3, 5-5/- 
hij7PP^Jl/-7i-W tHU— K hU^^T 
>^ExH7Air h^^rX (/<>^7PP7xz;H t^U— 
K N , N-^^f^-U-^Af h7*X 
^PP^xx;u) TpU— K N, N-yiW-'J- 
^At" h^^rX (^>^7PP7x-JI/) t^U— K * 
if 0 ^ >tt* -5 SHbd M o 

[0 0 4 5] C+t6(D«l«ltJ«»l*. J2lT<D«H©«ffl* 

»fH*i^E;H:*Hts o. 0 2-10 05';^ 



vx>, *:*:/tt*^*<b«*l4x^ 
^r;b*fcl4a/*/U h 1 ^bfWC&LT. O. 2-10 

o^;u-efc£o 

[oo46] *asis<z>att*- ^ ^mnm^m^w 

^ir> N 2-^^;u^>3SiTa)Bi]!fij*^b7K 
* N v^P^^>x *s9w<>$>* ^fJl/y^P^ 
>*>&£(DBB«5£«*b;*** h;ux> N K>-tf> N dp 

£> % 1, 2-^PPI*>> ^7PP/<>-tf>. o - 

*rcD«te»»*>& 1 a*fci*2aja±atf*uTffl^6*t 

[0 0 4 7] JJATFI^n ^Bjroigtt^-U^-i- >^#*PS 

l/fr&fcS^-/ V — fc^STOffl^tta^, -2 0°C 
~1 O 0°C©®!ia<7>aftlcS-&^^5tt'i». ifel-s ± 
IBtt*Ifife^-^;S*PLX-2 0°C~ 1 0 0 o CCD®|fflT'm-& 

£fr5. SgJg/^/-?— ©SSitl* 1 ~2 0©»ifff 
*>*v*. *HP*<DHttl*, a -=*" l^-f 

Sift] L T , tttt&l * l*m*l*»5ftfr &#Kt ■ 

-a) o 

[0 0 4 8] *mBM<Dm%k*i'7<( >*f*Jnfl*M*f* 

14. o - 5* P DK>if>S»J|i:t5^ ■ X 

»(DJ»¥«I»'=F** < »* t < 14 1 0 f 0 0 0-1, 00 
0, 0 0 0, $ ib\ZW^ U < (4 5 0, 0 0 0-5 00, 

ooo-efcSo *fc> 7K'jx^u>^0mfi¥^i»T 

MI4> »*U<I41 5, 000-1, 500, 000, 

$^[c»*l<I47 o, 000-700, ooo-efe 
«. TKUx^ui/SUKDSkVtS^**^ o, ooo* 

KcDSfe^^S^ 1 . ooo, ooo^Si^. ii¥ 

ta»^fi*n, 500, o o o%M?L&t, m % RJri>y 
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JdnM*S^*cD*^xte^^ (Tg) tt, »£L<l£ 

2 0 0°CULhs $^I^L<tt250°C~400°Ct 

2oo°c*»-c?ft«t. SB«-r4t#a>»*«ic 

[0 0 4 9] #fl5BB0>ai«* , L/7-f >JRft3»a*31*<* 

80°C£LL, $&I=»*L<I*1 0 0°CJa±"^fcSo 
[0 0 5 0] »f»»»l-J:ya*»*'* - *<b**l (»* 
£#J) (hLTtes Kr/S^XJUTfrx^Att* "OS? JUT 

Att£if*«*lf 5*u*. — ftl*»«»rc*y»**4 

;u, tfflxw>iixf;k *«xju:7 

£^Ss ffiU ^KxxTJUfccfctf&E'J >»xxfW< 

[0051] ffiU >8xxf;u=li, -Ey xxtJk y 

& 1 0 0°Cf*iS*^<DlBH"CI*. h U xx^;H3:*14s 
^ey fecfelX^xx^ttatoTBl^ftttT?**::*:*** 

fcft#T^i*^ s E/j3«tt/i?xx j fiu*attaEa)«fcya 

t Steffi y >»xxt;uo>»«*ic:*i 

twnrca&y* 4»tt*^-*"^xxT-;i/*<so*»»*» 

^i****t«o c(DjEi6»«iccfey. 

[0 0 5 2] ffi'J ^Ixxf^SfcttM'J >li^f 
;uii, t KP**y***tt*«ft«i:BU 
I4*ffiy >ifctKl6***CtlcJ:y»6*t4. ffiU> 

ft#«Hb^«ltL-CI*. «*ft1~4 0<Dtt«fc*lM* 

LfcTJUn — ;K ft*J!fc5~4 0(Dt&fDfcStM*5Fi&Sl 
0S§^^1b7Km{ct: Kp*i^|foWl«a±«fcLfcT 

;u=i— ;u, ted:^a6-40(D, r^*;u*a^fc 



[0 0 5 3] u*i6t KP*5/***^**aMb*»i 
ffi'J >&<&E!ftlcJ: y»***t*M>J >ixxfiKDl 
WJ<t LT(4s 

[I'Jvih'JxxfJKDlWI] hyy^;u7hx^T 
-Y K h y x^;i/7fNX^r-f hs h y ^p t?;u7ftx:?T 

-f hs h 'J ^TF^ThX^T-T K h'J^^*X7 7 

-f hs hy^^U/fvX^T-f K h'J^v;U7hX^T 

^fh, h-y 3?xx;u7ixX37r-r k h'jy-^i-ii/ 

tvX77-fh, hUXf7U;i/*X77-fh, V7ix 

^u^^u^x^y hs y^xx^-ri/^Thx^T-f 
hs ^xx^v-x^ji/TfvX^T-Y K (f F77i- 
/u) 5^Pt 6 u>^'j3-;i/^X7r^f h, (f h7 
7i-iH f h? (MJf^W K>$rxyxy i — ;b 

T-h^^X^T-f hs f h7 (hUf^H -4, 4' 

yzfn tf y T ^ >y^xx;^^;7^;x"7r'1 , hs tfx 

(2, 6-^»t-?f;i/-4-^fil/7iXiH ^> 

^xyxyi — ;u-i>7hx^r-f h, ex (2, 4-v 

-t-?Wi3) ^>nUX'J h-ibv*X7 
T-f hs tfX (2, 4-y-^il/7i3) ^>£x 

yxy h-;i/v^x77^f hs tfx (2, e-s?-- 5>s 

;u:7xx;u) ^>$x'JX'JI — ^v^X77-f h> v 

XfT'JMy^xUX'J I J^*X77^( hs 2s 

2 -y ^ U> tfX (4, 6 —V— t -?fJl/7i-Jb) 
t^f^*X77-fh> hy (yxjU?xx;u) frX? 
T-f K h'JX (5-yijl/-7i-W /ftX^T-f 
hs Is 1, 3-hyx (2~^fil/-4-v h Urv 
^x^T-f h— 5- t -3^;u:7xx;u) :?£>s tf 

X (h'JfviW K>$iUXUMI/^X77^ 

hs tfx (y zji / 7xzjb) ^v^xyxy i — ;uv* 

X^T-< hs vXfTUM^^x'jXU I — n>v*X 
?y*fK tfX (2, 6-V-t-^-4-^h + 

v^ibt^in^-7x-ib) K>$xyxy i — ;u 

^7t>X*7T-f hs ^X (2, t ~-^;b-4- 

$txyxy h— ^v^x^T-f hs 
[0054] [S'jva^xxfWRftW] v^;u 

t>X77^ hs vX^/Ut^X? T-f hs v^pt°;u*x 
hs V^^;U3tsX^T-Y hs 3^+5/^77 

-f hs S^j-^JUThX^r-f K v-xiy^TfvX^T^ 
hs y7 r )U^*X77«1'K v?^-U-f ;U*X^T-T 
hs ^^xx;U7hX37r-f hs 7x-Jl/**f;u*X7 

y-f hs 7xX;L.fy^X77^f hs 

[0 0 5 5] [luvl^yxxf/KOIrW]] ^^t" 
Tt^x^T-f hs x^;u7fNX"7r-< hs ^Phf;u^x-7r 
hs ^^;u7hx^r-r hs ^^i>;u^x^T^ hs ^f- 

^^Jb^X^r-r hs T^JM^X^T-f hs ^xx;u?|x 
X37r-r hs ftif3B«*ff6#t*. 

[0056] -tjs aiu >ixxfji/<oft#e!t it 
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It, 

X/jv*- -f K ^^v^-7x-JI/ta*t'< hs 5*3j- 
^^Iz-^xxjU/frX/H^'f K v^/U-^xxjutTx 
X/tv^-f K y^u-v^xx^TfsXTt^^ k x^;u 
-^yx-;b7|xX7t^"^^ K 3?p t°;u-^^xn;i/7|xx 
Th^-r k ^^;u-^^x-;u7[sx^-f k 
-v^x-;u7hx^-^-< K v^xxjb^x 

/(vf-f K Tis)U~V7 2L=-)l>7\sK7\K+'{ K tfX [fcf 

X (2, 4-5?- t -:?^u-5-y^:7xy 

^x*7</] e^x-;u N ex [ex (2, 4-s;-t 

[0 0 5 7] [MU^^XXfMHttl] 
;U-^xzi;U7fxX^<^— K x^^-^xzijUThX^ 

*r*— K ^"p t°;u-^xn;u7Kx37^^— K 

-^xn;U7hX^^ K ^^v^-7x-Ji/tNX7 
[0 0 5 8] ffiU >l!Xf^fcc):^IU >I£xX^ 

[0 0 5 9] *fx N ftJ7k»»(-*ytt**±"*"4«^fc 

[*«*;b7K>ax^T;uo)Jl*«] Wig-^pt°;ux 
x-x;u. Si-?wxxf;k «-7 5^xxf 

^fjUXfik 3fP t°t>i"75^XXfik 2- 

xfj^>i-^Dt>xxfjk 2-x^;u^^ 
•9*>ig-^;uxxT-;u. 2-x^;u^^-*t>it-T^ 

iUXfik 

[ooeo] [#«x;U7h>ifcxxT-;KDJl«:«] p-h 
;ux>x;U7toiS£— x-^uxx-rJUs p- h;ux>x;u 
7t^>K-^P if^xxfik p- h;ux>xn^>i£-~ 
^jbxxfik p- h;ux>x;b/^>it-r s;uxx 
ir;u N >x;utN>l-xf ji/xxt ;k "rrt >x/u 

xxf;k -x* >xMN>i-7s;i/xxf;i/ 
[0061] wnfixju? -r >I£xx^;ucDli:{*ffi p- 
h;i/x>x;i/7^>l-xf;i/xxf;k p-h;ux> 

x;u-7^r >^-^p e;i/xxf;k p- hux^xji/? 

^ >l-?fjnxfik p - h;n>x;i/7 < 

/K f*>Xii/7^>8»?oifjnxfik x^vx 
;i/7^I-^xxf;k t^vxju;?^ >I£-7 

[0 0 6 2] [-f 5/ X;UtH^"- hCDMWJ] 2, 3, 

4-h'Jt Fa-tyT-jis- i — = y-N-7xx;i-x 



[0 0 6 3] CtlbCD, »07K»«LTMt LTim-?Z> 

mmm (mmrnm it, ooiMafcy, 

0. 00 1-1 oligpoSit, Sf$L<l*0. 0 1 
-5. oSfifflU £blC»f:L<l£0. 05-2. 01 

m^cbmmvmi^btiZo mkt&n&mm&tfo. oo 
y, 1 omssp^s^T^ip-r^i:, #&*i3>§s 

[0 0 6 4] *a§0J<DlSJ|**-u^-f >JRWJraffl*««(* 

Zibtrmt LXlt, TIBfls**! (A) fi* 
(B) *<3*(f S>*i£ (C*t6E'&*lt«WLT, &LT 
riB-&tl (1) J fct^3) . 

[0 0 6 5] flsftttl (A) :TfE:£ (3) T*&£*l&4r 

j^Vv7> r-*)i>i5s (1) J 

M/i/7> (i) o^-&mfrb % MiR£*itz'pt£< t*> 
11 

(R7) pS i (OR 8 ) 4-P (3) 

(3) r ? (*s zmtfte-t &mt;^itw\--£tz 
1 ~6a>7i/;i/tt£35*U p(4o-2©SJSk"Cfc*o ] 

ft;** (B) :5/'J*. 7JU5:K ^□X7fej:l/f 

[0066] z.Hk>m&m (D sasjn-rs^ticj: 

[0 0 6 7] ±iBtMVv7> (i) 

±1B^-;U*V V7> (1) CD$g-&%(*. t^i)Vv7> 

[0 0 6 8] 5fe (3) [CfclvC. R 7 0^*^l*1-1 

o. »*L<I41 R 1 co 1 m<om^&t L 

i-^Pt°;US> n-^;btts i sec 
f;H, n-^-^^;U*. 2-xT;U^^rv^S^<i:CD 

-f;Htftiffl!)7i/iU», tf-^tt, 5/^p/s 
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^u-f 7 5 K«, 7;i/tnrth7 

^Kagftfj: if If S c 1 * * , 
[0 0 6 9] R7a>«»RaM*l-feH-*«**t LT 
I*. «Xtf* /\n?>m=?s «**L< 1**11*0)7 5 

9) 7^U;Ut*Ms ^U-f Kit. 7> : Ex^i x iIS 

T2 0J2lT-CfcSo * (3) *fC x R77b<2fi#iSEfi> 
«*ft1-5(D7^*;Hli:LtH:s 

[0 0 7 0] CtDioW^V^^V (1) o>m*« 

-x h7-n-^P^VV7>, fh7-i-?P 

77;i/a+vv7 >1 ; ^ ^ h U ^ h*vv7>^ * 
f;i/hUxh*vv7X ifil/h'J^ h^>V7X 
if;i/h'Jih+vv7X n-^Pt°J^U^h*v 
n^Dt>h'Jlh^>V7X i~^Pt° 
;UMJ* h^i>v^>s i -^Pt>h'jxhdrvv7 

h+vv7X n-^>f^MJ^ h+vi^V. n - 
^vJl/hU^ h^^> s >7>> n-^^l/h'J^ h + 
yi/7>> n-t^f^hU^h^>y7>s (£x;Uh 
■jy h+vv7X t-Ji/h'Ji^v^X i/^a 
*>*i/)Vb 1 )* h^>V7X v^P^vil/h'Jxh 
^vv^V, .7i-;bh^h^>^7X ^x-;uh 
iJxh^>V7>^ 3-*PP^Pftl/h'J^h**» 

3-^PP?Ptf;bh'Jih^»7X 3, 
3, 3 - h 'J 7/l/t P ^P t> h U ^ h + v V7 >^ 
3, 3, 3 - h 'J 7il/t P t°;U MJ X h^ri/i/7 
> N 3-75/?Pt°^h'J^ htv^7X 3 ~T ^ 
/^Dt^h'JIhtv^X 2-th # P + vXW 

hU^h*^>7^ 2-tKP^>xfil/hyxh+ 
i>->^>. 2-tKD+i/^at>h^^>^7 

2-tFP^>?Pt>hyxh^>i>7^ 3-~ 
t KP + i>^Pbf;uhU> h^>V7>> 3-tKP* 
^p^hUxhJpvv7>, 3-y;u*^h^Pt° 
;uMJ^ h^y^>7X 3->;u^j^h^P t°;uh»jx 

H + VV7X 3-fVi/7t-h^Pt>hU^ h + 
vv^> % 3— fVS/T-*-— h?Pfc B ;i/hUxh^>i/ 



3-^^>h»^Pt^hU^ h^r^i/^>, 
3-yjyfr>^Pt>h'Jihtyy7X 2- 
(3, 4-X7H*i>->^P^^^;U) X^I/h'J^ 
vv^>s 2- (3, 4-X/K^vv>7 p/sJf-i>;u) x 
Wh'Jxh + yv^X 3- (>$0 T^'J;U***> 
^Pt>hU^ h + vi>^>, 3- 7££U;U 
t+y^Pt 0 ;H>Uxh+y^7X 3-^U-f K^P 
e;i/h«J> h^->^^>, 3-^u*f Wat^h'Jx 
h*yy7>^<i:(D hU7;i/P^>y7>i ; V*?)\> 
it* h^ri>^^>> f^yx h*yy7X vif 
;bv^ h+yy7>> yi^ih^vv7> v ^- 
n -^Dt>^htyv7>> v-n-^p t°;u^x 
h*yv7X v- i - ^Pt>y^ h**>*>9>* v 
-i-^Pt>yXh + vv7>s v- n-^fjby^ 
h^r^>v^>s y-n-^l/yxh^yy7>, 5?- 
n-^fiky^ h + yy7X y-n-^OfJkyX 
h^ri>i>^>. y-n-^yj^htyy7X v 
- n -^yJbyih*yy7X y-n-^^y 
^h+yy7X y-n-^^kyXh + yy^X 
y-n-t^f^y^ h^>^>7X v- n -^0^)^ 
i/x h*yy7>> y-n-y^7P^yjl/yy h^F-v 
v^> % 5-n-^P^>;i/5x h+i'iy^v, v 
7i-Jby^ h + yy7>> y7i-ll/yi h*yy7 

fmyy7>, ^bv7-tzf )Hr*r*s 
if*»(f*c4:WT?*«. cft^cD?*,, f h77W 
+>>y7>Ii: Ltlt t" h^^ h*yy7X t- 

xh^>i/7>W*L<, h«j7;m^>^>7>it 

LTI*. ^fibMJ^ h^y^>7>^ >f^h'Jxh + 

[0 07 1] *38ffll-d3l*"C. *;u*T-/S/9> (i) t 
Lttt, fflc. fh77;i/3^>*>7>^ h'JTiU 
n+S/i^XD^ fc£lM£. f h77ibP^yy7y 
10-9 O^E/^/cxh hU7il/P^yy7>1 0-9 0^6 

;u%t(0«B^+p1±35<»*L^o t* h77^p+yy7 
*fcii h y 7;ua *i/i/7 4 c t «fc y > 

[0072] 7t-;u±V >>^> ( 1 ) I*. ^co**, fo£ 

(1) ^*07k73 v fi? • tt*L-C» 64x50)^.* *f 
jl/h'J^PPy7>s xf;i/h'J?PPy7^ 7xx 
;i/hy?pp^7X y/f;i/v^ppv7>, vx^- 

;ky^PPy7X v^xx;uv>7 P P v^>&£fCD£ 

S o 

[0 0 7 3] tM;y7> (1) 
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il¥^^t CfcTF, TMwJ £l^3o ) (4, »£L 
<(4. 800-100, 000. ■&h>\Z]ft&L<\t, 
1 , 0 0 0-5 0, 0 0 0-Cfc£ 0 

[0 0 7 4] ^l/*T/i/^> (1) <7>*P7K»» • iBIftft 
(DTMEftlCl*. =Hb¥ <*) »<DMKC$/'J*--K 

v'j3>bv>, «ttft¥X* (*) gOvUn>Uv 
[0 0 7 5] C+tfeOffljafefCfc^T. ±lEtf>IB** 

CD o)«*f4, *»wa>a«^-u7^>36#»ja*« 

*{*1 0 OltaiCMLT, 2-7 0Mfi§{5CDfiJ-&r% 
»*L<l45-5 0»*8MB***t* o IE*£ti£ft* 
*CDiy«*<2«*»*»^l4. ?<;bA*fcl4v~ He 

7oms£[5££S;t££, awtttfa^tii^i^ 

[0 0 7 6] »fc, IE** (1) 4<JH*5MI • 

y*«tt^*±ja-r«»^r*. i oo/imm 

T, #*L<I41 OiElmBlT-C3i**+fc»***t4C 

[0 0 7 7] ±e<DE*tt (D ft#t?«**U^-f> 
#*na*»**(D (*«) »»^-fiUA-CI4, BI^SS 

OKI* (««) atBi^^;uA^S5icfc<Mii-r*fca6{c 

Jna*m*i*4:E** (1) Mb*ttT\ S* 

j*4^<DIS** (D <D#«fc*Sm±Stf*«fe*i: 
5^ttft#6o JM*Wl::l*. TIH<7)#J1M*« (DO) 

y. ^a^ftlc^^ttiT^a+^^U/HlfcE** 
(1) fc©«) r 97HbtfJlfft«. 
[0 0 7 8] (i) 

TIUS—VJ* (A ! ) ft**, SJ/unx^A (Zr) ft 
**> xX (Sn) ft**, Stt (Zn) ft**. *;u 

ix^A (Ca) ft**, M'U^A (Ba) ft**, ^£ 
XTi) ft**, X*>V^A (S c) ft**. ^> 
£xK (Gd, Yb N Sm, Nd^a ft**, 
3r> (Sb) ft**. -f^HJ^A (Y) ft**, -fey 
^A (Ce) ft**^ifo 
[0 0 7 9] JU*ft|£: LTf4, 

[T;U5x^Aft**<DMi*^J3 hU-i-^P/H*^ 
™ r>A. v- i " if^7*b hT-b 

-tz - hTJUSx^A, i -^D/K+v ■ tfX (xf 



fcfX (T-tz^JUT-lz h) T^S b'JX 

(x^;UT-iz hT-tz-x— h) T^^-^A. h'JX (T 

-tz^;UT-tz M — h) t;usx^a. ^e/ r-tz^PT-fe 

ht~h • ^7 (x^7th7tf-h) TJV^~0 

Aft Z<DmWtT)\, 5 x^ Aft** 
[0 0 8 0] [i?/Uzix«t7Aft**0^*0lJ] f h7- 

(x^7t h7tf- h) v;U:=l-^A. n - ^ 
h^i>- h r JX (xf;i/7-feh7tf-h) i^zj-^ 
A. irb^X (n -^P t°;UT-iZ hTiz^r— h) v;U 
=3~^A. f h7^X (7-bf;i/7-bh7tf-h) 5? 
iba^A, -r h^^-X (x^;i/7-fz hTiZT— h) v 
;i/=ix^A«:if<7)*aiS?;U=3xH7Aft*«i ; 

[00 8 1 ] [XXft**<DJM*ffl 
S n (OCOCH3) 2, 
S n (O C O C2H5) 2. 
S n (OCOC3H7) 2. 
S n (O C O C4H9) 2. 
S n (O C O C5H11) 2. 
S n (O C O CeH 13) 2, 
S n (O CO C7H15) 2, 
S n (O C O CsHn) 2. 
S n (O C O C9H19) 2, 
S n (O CO C10H21) 2. 
S n (OCOC11H23) 2. 
Sn ( OCOCH = CHCOOCH3) 2. 
Sn ( OCOCH = CH COOC4H9) 2 
Sn ( OCOCH = CH COOCeHn) 2 
Sn ( OCOCH = CHCOOCieH33) 2 
Sn ( OCOCH = CH COOC17H35) 2 
Sn ( OCOCH = CHCOOCieH37) 2 
Sn ( OCOCH = CHCOOC 2 oH4i) 2 

(C4H9) zSn (OCOC11H23) 2. 

(C4H9) 2Sn (OCOCH = CHCOOCH3) 2. 

(C4H9) 2S n (OCOCH = CHCOOC4H9) 2. 

(C8H17) 2S n (OCOCeHn) 2. 

(CsHn) zSn (OCOC11H23) 2. 1 

(CsHn) 2S n (OCOCH = CH COOCH3) 2, 

(C 8 Hi 7 )2Sn (OCOCH = CHCOOC 
4H9) 2. 

(C8Hn)2Sn (O C O C H = C H C O O C 

8H17) 2, 

(C8Hn)2Sn (OCOCH = CH COOC16H33) 
2. 

(CsHn) 2Sn (OCOCH = CHCOOCi7H35) 
2, 

(CsHt7)2Sn (OCOCH = CH COOC18H37) 
2, 
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(CsHi7)2Sn (OCOCH = CH COOC20H4O 
(C 4 H 9 ) z SnOCOCH 8 



(C 4 Hg) 2 SnOCOCH 8 , 
(C4H9) S n (OCOC11H23) 3. 
(C4H9) S n (OCON a ) 3 

[0 0 8 2] 

(C4H9) 2S n (S CH2COOC8H17) 2. 
(C4H9) 2S n (S CH2CH2COOC8H17) 2> 
(CsHn) zSn (SCHzCOOCeHn) 2> 
(C8Hn)2Sn (S CH2CH2COO CaHn) 2, 
(CeHn) 2S n (S CH2COOC12H25) 2s 
(CsHn) zSn (S C H2C H2COO C12H25) 2, 
(C4H9) Sn (SCOCH = CHCOOCBHn) 3, 
(CsHn) Sn (S COCH = CHCOOC 
sHn) 3s 

(C 4 H 9 ) a Sn (SCH 2 COOC 8 Hi 7 ) 
I 

o 

I 

(C 4 H 9 ) 2 Sn (SCH 3 COOC 8 H i7 ) 
[008 3] (C4H9) 2Sn=S, (C8Hn) 2 Sn 

= s> 

(C 4 H 9 ) 2 Sn = S 
I 

O 

i 

(C 4 H 9 ) 2 Sn = S 

[0 0 8 4] (C 4 H 9 )SnCl3, (C4H9) 2S n C 
i 2s 

(CeHn) 2S n C I 2. 

(C 4 H 9 ) 2 Sn-C 1 
I 

O 

i 

(C 4 H 9 ) 2 Sn-C 1 
[00 8 5] (C4Hg)2SnO s (CeHn) zSnO 

-fKfc*/'J*-K vision*? 
[0086] [xXfb**<DJM*«] iM> 



[0 0 8 7] [*;ui/^Aft*«j(Dft#«] ft»*;ui> 

[0 0 8 8] [AU0Albl^<7mftM 

As a 

[0 0 8 9] ><b^t)<ftJM*« t- h7- i 

ptK+v^x^a. v~ i -3fP7K*i>- t?X (X^ 
;UT-tr hTHz-r— h) f^-^A, S?- I -^P**S/ 

■ fc*X (T-fe^ur-fe-T— h) rZ—VA* v- i 

[0 0 9 0] Aft«»©*«:«] 

[00 9 1 ] [^>^x Rb^ttKDJlttffl] Gd, Y 
b s Srru N dtt£<D<f V^Pt^ K^*^ h*i> K 
[00 9 2] IT Xb*»<D*#«] PUT >^ 

[0093] m v b i )^Mt^m<omtm] -r^hu 

[0 0 9 4] tt'J^A1b^iO)ftW]] h'J-fV^P 
iK^F-SHrU^A* =*<b*U^A3teif4<*lf &*t*. 
[0 0 9 5] ftJHftktt (D I*. #at*f:l*2ia± 

ffiOSlSSli^J t iB«& L Tttffl-T « c t * t? * * . 
[0096] &mf&%£ (1) (DffifflMfis StraScD^;u^i 
yv^> (i)4Uc#£ft£ORM ^;uic**LTs 9 

* % 0-10 ^e/k » * L < (£s o . 001-7 ^E/K 
£&l::£F£L<l£s o. o o 1 - 5 fc£ 0 CCD if 

LUX <«c«fM««fe«. 
[0 0 9 7] *fl8W<D««^ U 7 -< >3Rftaoll*Kftf* 

»###L-c»s#ft±-#-s 

6!ci6Wlca:tTWa(DftJl«i«SE (1) SSl-lcS^L 
It. feSlMiWRLTfrfc. #7 ^*»»8S«^* 

ommmmteztf. /\py><b«Mb 

Sf*s m^*i o oSSIfPfefcy > 1-10, oo OS 
ftgPs *?£L<f*i o-5, oooM«kDlfiH-em* 
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£ to lc , »«t© - » *fc tt±g|5 £54 a&Jft 
[0 0 9 8] CCD^V* by 4 JUAOSMSJE/SI*, 

sisastt, 5o°c&.±, ff*L<i* 

6 0°C~ 3 0 CCOlftjHT?, $ PjIC^S L < 1*8 0°C~ 
2 5 0"CT?, #C:$ff £ L < I* 1 0 0°C~2 0 0°CC0ffiH 

*, 3 o ot*tta«aflE-ci*, m^ft^is^-r^w 
a»=*yasa!i)?**i-5*<, a®. ooo 

1 0»~5 OBf Pel 

[0099] *mmo>*%ffiw mwvtm? * n>j») it. 

2 5 "COT h;UX>T?Si|^$*l*ltKS«M5 0 0%^jgT? 
fe§Ci:A<»*L<, 3 0 0%OTtj5§Ct^5 1 |; 

Sf£Li^„ h;ux>^igjS6^5 o o%ja±T-fc-5ta)t? 

fit, #7^tt«fii:L-CttfflfSi^, Bit 
[0 10 0] TIBfc^-r^^;uAffljftJ:y. *fg 

na>am»B7 f ^©inssait u < i± 6 e 

(ppm/°C) BIT. *y»*L<l*6 0 (ppm/°C) 
ST"C**« 

[0101] ##PJl<DjtBJ (Ml) «r»7-<;uAi*, v 
y jum^m? ^x t <D*»te*<:*:-c* y > S3? 

Z?Py£ctU »*L<(*5^P^^felT, *y»*L< 
\t3Zfay<7&T, «Flc»*L< 1*1 ?P'^)SlTtfc 

So 

[0 10 2] *#PJ3<7)ffiJ$ai::l£> ^flia>»fl;I»JL*k 
6-5?- t -T^JI/, 4-^W7i/- 
4, 4' (6- t -^;U-3-* ^ 

;i/7i/~ii/) . 1, 1' -tfx (4-tKn*i/7i 

=L)\,) v>7P^^-tf> s 2, 2' -y^U>fcfX (4- 
X^;U~6 - t > 2, 5 ™v™ t 

X [3- (3, 5-V-t-?f/b-4»th*P^>7 



xJZJU) *x:7W K h'JX (2, 
;U^x— Thx^T^ K tfx (2, 
fJI/"-4»^fjb7izW ^>$I'JXI — ;uv*x 
^T-f K fcfX (2, 4-v- t -^^;U^x-^) K 

>^x«jxy h-ji/vta^r^ h«cifa)y>3Rafti» 

>#*0i2*«-&tt:i, BB*«l (D O-g-It 1 ool 
SSHzft LT, «ffc, 0. 1 -SfiSSIk »*L<I* 

o. 2-3iwcft5, Mitm±m<»mmmtf'Pte-? 
#*»*ici*»^tt(D*Aa*3&«T+»Tf*y. 

4«^lzttfiR»*HA^ y — K Lfc y s aWtt*<«Tf 

[0 10 3] **BB(D«fili«l!Cl4. K*Mk«4K 

»k «Att2, 4-J?tKP*5/^l/7iy>, 2- 

^±st«iwt ?# m ft £<d BftiX! * saw*- ftcit 

[0 10 4] ±&<D&vlZl.T, Is? 4 

6tifc (MB) *§fte:?^;uA!£, ^<D^^;*g B B a «^e 

[0 10 5] *3SW(D«^tt«ffl7^;UAa>«*I4, il 
& % 5~600//m N L<tt1 0-5 00jt/m, * 

&|C»*U<li2 5-4 0 0jUmffcy, ffljfelCcfcya 

3 3 nml:fclt§bji- 7 s — ^ 3 ><D/<7^W±2 0 
%aT-efc4C4:A<jeF*L^o U^-f-vaXD/^ 

^ u-f (7>H«3wa^fc y f « 4 if ft#£«ste«A<» b 

:7V*-*- C*^*^ (*) SDVA-36LS] * 
ffl^Tsftft6 3 3 nm(D3fe-eai]3eLfcffl[-efc*o 
[0 10 6] *«B80>7ftflK*E7-f ;UAI4. ±^0^^ 

ww^-f^tMLtftstfl)^ 1*25 

RmaxltfO. 2 /i mJtflT*X?fe y s (fSKIt 11$ 
A^A<4:H"CW*<Z>±2 0%J21T, RmaxfttfO. 1 
lim&LTV&ho »*A93W*#l\ *fcl4aM¥?ffi 

[0 1 0 7] *SSBB(©fI3fe^^;i/AI*^ PVAS7^f;i/ 

-r ;u a * snn 1 1 r y ^i±x $! i£f & c t a<t* * 

(41 0-3 0 0 jUm, $bi3»^U<l420-2 0 0iU 
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m-efc-s,, mat? <( frjxomittmizmmm&mm-t&i- 

tUbtfx^UrjTKy V— , 7fx°iJ t-JU-fJk r^y/u 

i>3R«»»«t »KU f Vv7t- h 

* S/ 3R«#JH * £ *<# If & *t * . 
[0 10 8] *^BjT?ffiffl-r^M3feflsl*. LT 

Ii> P V A • 3 ^m&MJcM. P V A^-f/UAlC-fe 

tt^f4^5a^iHi6]$-a-fc^»^e3feii, *t, pva^ 
-? 4 ;ua «»: y ih*ej6 *fc y > *° y sib tr x/i, 

v Afr&fc-S p v a^^ -r /uAroftffifccfctf/^fctert 

M©«jft*SSt.1#l=l85e$*i.'S:^. PVAj|7 
-f ;UA*«#«3^*-f*>*ii»*-tt«*S6, PVA 

v a $ ^ -r ;u a *cJt#VL-&&mn £ Epwrs t* 

L, *^T» 1 ~ 4Sfi%J^>t7K7jC^JSl=ma^ 30-4 

^ -f yuA^pi^ic/fv^Kftia ur-w^rsiic 3-7 

S®#U o. 0 6~6ll%(0>ft(t»»*»*i:l 

3 0-4 0°C-T?;S/»LTsfe*4^?R^L, 8 0-10 

[0 10 9] $Slllfttfflt§iSftl7^ zuai*, ± 
ififl&flBfc:? -f /UAOi^Kfc^T, fljfeBtfctt y £i±fc 

[0110] *3SWT?«fflf «tt««7^;ux.i*» ±st 

h©J?$l*s 51®, 25-500// m, £F 
,iL<tt50~400/im, £ & L < 12 1 0 0 - 

3oo// m-e&So M#73ji<t LTi*^*nro-l4®# 
ft* ftl=J:5«-»Ii#Sc, n— ;HH 

Ss£fiil** = i:j&«-C**. £fc, #^<DlB|S]l=§5«ro& 
^«Ht?ffi#Lfc*, »^^iBlRl$1±^'<<-lft73FSllr 



fc7-f/l,AI*, H#l=«ty»^-*<EfilL» — ^CDU<Si — 

f-va >fli£j#-3A<, b$-f-va>!t a#ir<o 

Effi:7*;uA©j**i=«fcy«»*«cij&«-e#$. &# 

/UASt* U£ — J f-'>3><0$fe»ttA^#<!&:S1lISl*< 

— T 1 — -> a >fl)S#SlSl 7 -f /UA£#$ d t £-5. 
[0111] *f§BJ|=j3L\T, ±IB©73?SI=J:or^f= 

ffi#5~9 O O nmW^CDA'f^bftSi&IlT^X^U 

-f ©aUS-V'^iK l= cfe o T -tft^ftSf* L ^ U $ 

a ><D|BHj&<W6:Sj&<, «jII*T F T*SCI=«fe*aaa 

#1 0-8 0 nmro/Jv^^tiOA^fjilCffllN&^L^o 

[0112] *mn<D'mmmm.>&.7 -< )\>m&, *§%w<» 
mwmmfr & * a ? * ;u a i-itBjaiiiji £ j^jt l fc * ro 

n, In, T i, Pb, Au, Pt, Ag& iz <D^M, 
1 0-1 0,0 0 0t>7"X hO— A, SfSL< I* 5 0 

~5,oo ot^x hD-Al;tIISW. ilfft 
$7^;uA±lc^j«uf=t#l*, Ml=i£i:tf©t, 
ifctSCttttSo aiB!^&iHb«lJii:L-Cf*#» 

[01 13] ^fPjrojfciSife^-f/uAid:, ^^BBrojlB^ 
:ct-, *6tk*llB**-r x> 

«Ja±t*«ftBB»JWt*BB*Lfc«J*1j!l, xtK 
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[0 114] 3^ifc^)UA£ffioTtt;ftLfc3fc£. 36 
tctt><D?i)xixis- hit, mm? << ^uABicflft/hJft^u 

B«I=LT, *»IH©a?8«flB3^6*«7-f ;UAHI=, 
*fflt?fc^)o C©EL^*ilil7-f;i/AtLtli, ± 

jte^-nuA, SUBSgm^-^i/Aftif 

i*, &-r l t /« B B a «^^afflroii^ -t pi c 1 1*1® & ft 

I*. *fc, *5§bjicd (Ml) ;uA©*ffll::, S 

ffl(D*®7-c;UA0)l5*\ C R T ft <Sf©irF-«#©*« 
(3Mf) «BMP< »7-f Jl/AO«lHfcft 

-r-siiA^s i o x (o. 8Sx^i. 8) fr&fty, n 

U-f ftiflC*#«T'fci)o 

[0 1 15] $^ei(0SSilffl§l7 •<;uai*, IWtt 
S^=gS©Jl $©;«'>, ««<!:*£©«£*<*«. 

fci=i±, HUiiHir=tt«jifc«fct;/*fci*ri'*-a- h 
i«Ltitt5. zommmt l-ci*, xtk^v 

tKux— f;n- Tvu^r h>ft 

t-ji^T^ y u— hftifrou^f4>-5T'7 u;u3*'U7Hy7' 
-ftif£j5£#<fc L-C#t?*©*<ffl^6+t?>o 5Hb©7J>£ 



^smi*, /^va>s fue, »*«is, 5**5? sunt 
a v^SfflT 1 -!' x ^ u-f ft ifizm^ c t tf-n % -So 

[0 1 1 6] 

[MfeM KIT. *383li**lft«l=«fcoT* 

izm m-t z &s *sswtt z*iz> mmm i= * o -cm & «« 
£gi+3*©-efti\, mm. **7X»i 

WifcUtt, £%fliaii*. «H*Jt^I*, TIB© 

[0 117] ( 1 ) mfi¥*3*HPfi, SWlStt** 
-7^"-^— X (WATERS) till 5 0CI^U?- 
5l->3>i7DVh^77-<- (GPC) glU^V- 

C#fO MH5-f^7A5ffll.\ 0-y-7PD-<VHf>^ 
»»tLT, 1 2 0 0 CT'IiI^Lfcc »6*ifc«-^*(*» 

(2) ^RJl^M 

(1*) H£»ftW«Z-*OW»W^«3fcfl-#3teftit-*fl| 
IV x«:/^;UfcJ:imi/5x^A©^2g5tj£ C*D7Gi|iE§6 

(3) h^X»gS;||J* 
f^50~50O5^n> > 3i2cm x 2 cm© V -r ;u 
A£fcl*->— h£2 5°C© h;ux>|c3B#P4;I,*L, ;1 

ft^t.ro^i 0 0%i:Lfc„ 

(4) **7X|s^;SS 

*^BJ©^^- U7 ^ >Ht)lDl#I6»:fl)A7XeS 

asi*, ^fss^nifis^ (dsc) ©a^Tfti, 

MTanfi (BfSS?itt* E ' £ E " t <Dit 
E'/E" =Tan<5) © tf— *;S@rCSi5£ Lfco KM 
S63*tt©S'I^I*, l/tA'-f?P>DDV-0 1FP (^|- 

|Ji>f^»i^iS) *fflL\ «JEJSSft*]6<i oh 

S*gA<2. 5 U m©^fr-eff ofc„ 

(5) ±3t^SiS¥ 

ASTM-D1 00 3|ZjgSaL, B$ 100// m© 7 -f )U 

(6) MiflHKfltft 

T M A (Therma I Mechanical Analysis)/SS6100 (-fe-fa 

— r >^^y>httM)«nii>T. iBiacioojum, m 
mm. g$io cm©ia*4^. v vmwmv mm-eas 
IS^ 6,200 °c aft^-c-awfliLTaBfvr* 

fiofci, ^;g^6,3°C/min. fif-SU f^v^B 

i§«i©#tjt^&«ii»a***«)fc. 

(7) 
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Jl$5 0-5 0 0 ==£a>> ||2cmX2cm0*i 

mmun^TFjmmm c*;u^ m z 

L I 5 0 8 1 ] *^;1/«L, m ($J2 Omg) STL, 

0 ; ^IHB-r*. 
A ; Mt«, 

x ; »*<-r*t«o 

(8) »*tt- *»tt : *ffF«ffl^-f il/A±lCTJU5=. 

1 mmx 1 mm®|C|tf1 Ofix 1 0®Mf&£ tl£> ck 

fc^xi*. *»w«ja«!i*5K*rv^ic«:»!fcBt5-i 

(9) «B9f (nm) 

[0 118] ##$]1 (*«^#a(Z)dfiR) 
*i»i:Lt2-y^l/*>5 9 3. 7 53^;^ 
5-h'JX 2-y ;utR;u*.>3 1 . 2 5 5^ 

/K »«iLtHn>5 0 0 g, ft^Mtttt (i. 

5-v^Pt^Vl» O. 2 5 5 'J £ E/l/&«jt1 ij 
V h;b0RJ*»rc**Tl!ttaA/«. EJSSSl 0°CfC 
Lts ^to#-**>»x^;u CN i ct£ hi- h> 
2] iA7*;ft7>«^Bt- 1 5°c-e=E;ujti : 1 

7Jl/tP*'t'fyx5 : ;H-f^ftf2. 2 5 SU^ 

9 5%tfeof: 0 *«-&f*»*lCfL«6 tttt 
p/V-;UcA+trftKdf*ft»HL, *EfEJMH*i 

^t*a£i#fc 0 ^S^f* a(D27 0MHz 1 H — N M R 
!Ccfc<5 (3. 8-4. OppmCDX h^ei/t^UiUS^^u 
>p&i|x> ^*£ted<|bh/ux> N T M sS$) #ffT% 5 

3t<*(D##af*5. o i E;i/%"cfcofco *fc* 
aa>7|<ij^^u>*j|:a)ft¥i*»*«tt8 7, ooo, 

#-*/>r;U£0. 1 ppm&T. ^#T;u 5 ~^AI£1 . 
6ppm"efeofco 

[0 119] ##«2 (#«*ftt><D*J*) 

^S<*<h LT2-y ;utK;u^>>5 6 2. ssy^K 5 
- mjx h**>-2-y;i/#;u*>e 2. 55 y^ut 



•&{*b§tf fc 0 ^M^ft bCD270MHz 1 h — N M R 
Ic** (4ppm<Z)X h^rS/i/U JUtt^^UXRih^ &tt 
ted<bh/bx> % TMSSf) #ttT% 5-h'JXh* 
5/*>U ;i/-2-y;U7K;u^>lcS*^-*«Jt<*:<7)##S 
1*9. 9^;U%l?&ofcc Sfc, *S"&<*b<D7|fyX^ 

u>»Koi¥^itt8 8, o o o % mm^n* 

Mf*223, ooo-efcofc. m&fatpmft-v'rMt 
O. 1 ppmJtflT, JS#T^ 5—^^141 . 2ppnrcfoo 

[0 12 0] ###]3 (#m*fl:c<Dft*) 
ilfttLT2-;^l/*>53 1. 23 sy^;u. 
5-h'jx h+->-2~y ;b/^;u4->6 2. sosu^ 

;K 8-^^;U-8-> h^rV^;b7H~;U-3-"T 
V^P [4. 4. O. I 2 - 5 I 7 '* 0 ] Kir-tZ>3 1. 
2 5 5'J^tLfc^lt *J6«1 tlB«(D»a&^« 
^£fH\ *I*ftc$»fc 0 *16*C(D2 7 0MHz 

tH-NMRfZcfc'S (4ppmC0x h + vv'J ;u£^U 
>pJWx. »«l*dfch;i/x> % tmsS$) »Sr-e. 5 
-h'Jx h + vvU^~2-»y ;U7K;u^>|zfi^-r^>tI 

8-y^;U, 8-^ h^r^±)V7^-)\,-3 -T- h^i>^ 

P [4. 4. O. 12.5. -{7,10] K-T-feXCS^-TS 

«Kt#<DW^I*. #H»«f 1,7 3 0 c m^CDm te»Jfc 
lC«fe 6. 4. 9^;U%tffcof= 0 *fc. 

c CO/Ky UVjfe^ife^^^Ml* 8 9 , 0 0 
Os Sfi^^Sl* 2 5 6, OOOtfcofco 
*S#=.^;M*0. 1ppm&T\ a#T;U5xr>A* 
0. 1 ppm&T*T*fcofc 0 

[0121] XftftH [*»^{*aa>*«^-f ;UAfrJ« 

(PSftU Sn&tL)] 
*m^i*a1 o g^7K^7 oppm£^fr h;bx>4 o giz 

gfiu, oomfigp(c*fLT. mtm±m 

tLt^^Xij7Ufil/-f h7*^ [3- (3, 5 

^-h] i. osagp^jSJoLfco mm 

tit, h'J^h^>ta77>f h O. 5113^;$ 

an», ca)?IS^f>uxli/^- uicatua^ 4 

0°C S 3B#Pa*MtT^F"VX h Lfca ±f& Ufc^ 
1 5 0°C"C2B#IW*g»$-&fca. 1 5 0 o C<D7KHSaT-e 
4B*nKtt9L«:. ^<7>^. JtfflT2 3 0°CT?1«FniHft 
Ml-rSCtfCcfcy. 1 O O ^mCD^fe^lP^CD^^;i/ 

[0122] mt«2 c^m-&{*a omm? << frM^m 

(P, SnJSJP) 3 

XX (II) aSttLfcziW^I*. MMlfcHftftT 
[0 12 3] ^JS«3 C#*^#a + TEOS«*IRa)*« 
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^•■=>v^> (teos) j2givt^7f;wX (I 

tt»fllftl±45 ppm/°C tfcofco 
[0 12 4] Sd£#]4 [ftS^ffca + TE0S«^^©§g« 
7-f;UA#Jt (P ;S*D, SnifU 3 
«flfi«1 -CBIttLfc+^X $t»Cf t-7ih 

^->v^> (teos) $2 gmaLtzZt&tt-lt, H 

[0 12 5] HJfe0j5 C*M^{*b + TE0S1*£-&CDS?« 
7*)\,I>.ttM (P, Sn;$Jin)3 

[0 12 6] *SS^J6 [#»*#o + TEOStt«3RO>3Rtt 
(P, Snj§*n)3 

[01 27] tb$5^J 1 C*m^{*a(DSgS7 -< ;uA-ff j£ 



;L. Sn$tU 3 

[0128] vcMmz ix-s-steammmy << 

(PfttU Sn;S*D) 3 

f^xX (II) ^jBinLfcCiBMl** tPl 

S8LS:frofc. 1 ic^-To 

[0 12 9] i£SH5ij3 C***#a©SB«7 -f 
(P. Sn^JP, 4 0°C;S7K®S) 3 

ikrnm. (i 5o°o co«t>yi-s 4 ccro;©**^^ 

;UA£Jra8&L fecial*, *«50>J1 tltSftl?7-r 

*SS£*1 lc^-r o 
[0 13 0] Cft«^<*a + TEOSfg^i&OTg?*!! 

7 -f ;uAfFJ& (P&fLs Sn;S*D) 3 
HJ 7 7 7 -f h LS* ofc C i EIJI' 

[0131] 
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b 


150 


feb 


&b 


m 

M 


340 


91 


88 


X 


4 


22 


mm 

2 


a 


& 
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&&f$$1±tz, Z<D7k3kT>ii— a — hJfcD±l::, O U 

7 1] &K4b*l CftBftAX* (*) S*y*-hA- 
1 O] *^6*«tt«*||I®*»**-ttfc. CCD 

om*T?«ffiLT»Ji---{t:fl:L7i:. afci^c, ccDMftfil 
■ SHb-f >i>t7A/|^bXX («MJt9 5 : 5) j&n 

«©/»**«®/*3RTi/*— a — hJf ®/*teJf® 
5ft *WHf«3t$^-r-5.jg B B a a*/U^UA<?# 5*tfc„ 

H8l*±<Sto5*tft^of=o 8 0°C, 9 0%ti^ 

a*©*fr-C»^KH*fTft o <b c 3, 1, OOOBt 

iw©ans-cc©ajitt:i=»i)iti±B«)6*ir, »^t4i*a 

[0133] HjffctfiJ 8 

tail? * : *jsipj 3 vmm Ltzm&m®. 

(3. 5-i?- t -^^;U-4-t KP^->7i-,ll/) 

^ne**-h*iM», h'Jx (2, 4-S>-t- 

4 LJ cX-x-i'>yjiI=.<fey> l?£ 8 O fim<D7 J frJi.&i'f 

jggl*3 4 Ot-efcofc. £fc:S£g6 3 3 nmlCfclf* 
U * — ir — i> a >CD A 7 14 ± 5 % £ 'h $ lMfi-C? o 
fc. 

[0134] *J6#IJ 9 
iBpfc^-f^ACD^jg : J?$ 5 O jUmCD*°y t*-;UT/U=l 

g, O g, 7K1 000 g^5ft£>4 0 o CCD;§C: 

a» l a *< & *& 5 »IH T? 4 ft* T? - L fc . f» 6 *U 

fc 7 ;u a £ pg?g $ « *> ft *< 5 t ;u a — )i<-nmm 
iaMlic n-^^ur? y u— h9 oif%, 

T£ y L'-H7ll%, T-i7 l JJl'83ll%A\b'S:§7 

cd 7 5 ss%PKx^;u;^js 2 assist 5 ft * mmmt 

£«Jf Lfc„ CCDSIi«:cDMBC0ffi*ttl*fiSf-efiJilil* 
ig#>5*iftfrofc„ 8 0°C. 9 O %cDffl*f;SST? 

CDB^ISi^^ffftofctC?), 1 , O O OBfRIJcDKPg-t? 
«3t7 -Y ;UAI=JI«I4B«) 6*LfW^.ttl*A»-Cft o 

[01 35] mmm 1 o 

ffl^T, ^X^f-f >-7"2sl::<fc yj?$ 1 OOjUmCD^-f 
;i/A^#iLfe. CC07 -f JL-Ag SS 3 0 CCt'-tt^ 



[6j(::M#L"Cl?3 8 ojumcoiiffiS7-r;uA^tffc 0 c 

CD7-C ;UACDjftg6 3 3 n mlCfclt-S U$-f->3> 
1*1 3 6 Aim-efcy , 3=;fcb£— ir— i>3 >cDA : 7 , :>3 : • 
l4±5%<!:/^£lMii<!:ftc>fc„ 450nm~7 5 
0 n mCD^fiSHICfclf* — f—i, 3 XDjgg^gt 

It (Of) 1*1 . 0 1 T?feofc„ 

[0 13 6] HJ&tflJI 1 
»W**te:7.r iUA©«i& : HMH5)J3CD^;£T% 120 
Omm % i200mm % I$0. 1 mmCO 7 -f JUA^ 

jSLfc„ #5+ifc^-r /uA.ticx/'vy* — £1 

*) Sffl^TWTcD^-C-Oy^A-XXKtt (I 

TO) MMLfe. 

WR MHza>«M&*j8 

tt«;Slt 7 0 °c 

*->f-y h ln 2 0 3 / Sn0 2 = 90 / 10 (SgJt) cDUr 

«n*t y/u=r>:trxsiEAT 

X/W£-JiJ£ 270*->yx f-Q-A/» 
X/-\>v*— J±* 10-z Tor r 

i#5*ifcl T OCDlMcD)5$ 142, 500^">-i/X h n—A, 
Jt«Kl*1. 5 x 10*t-Acm-Cfc y * aM3»«tt***t 
$4CD400~800 nmlzfclfi)3 l 6Jljl^l484%-efeofc„ t#5 
+LfcSBJ^Stt«^*f»i: I TOBtt©*»ttl=ot%-c 
JIS K-5400 (8, 5, 2&#Ilt8&) l J 
IS^Lfci:C:5. £<Wl$tl41Sto5:h.ftfrofco $5 

± < ^b ffmisb 5 tlft fro fc o 
[0 13 7] MMM 2 

E LS«ft1t<DSjt : I T OBI4«»«*il7t 5 o mft0 
**^X*«±|CJF^ 'J /— JI/ittttftJfc6&*Lfcfft« it 
SSCD^«lS£ffft5Ci:l=«fcy, H^*<5 O nmCDX 
hP^5*7t>7l^l$Lfc„ xb^7 

hp;u5*-y-tr>xjg±ic, hyx^r/ y/^-hT;u 
s±A«fcyft*»**<6 o nmom^mm&ytmzMm 

0 0 nmC0 5mmft©7^i/9A/i7P-f (SSJt 
10:1)« £ffiJJ*Lfc„ $5lC s I TOJ1 

4<»***ifc*f5X*«<D I TOMtEitfll:, ±I5CD 

mm? * ^Atmmm^y * n>A [s*n m) m 

NPF-F1 Z25DU) ©SlftSULt, EL 

nmmm&mmLtzo mmLtzBLm^mmit. fen; 

0. 2, ^*tt ; illUftLs iSSaS-ecDit^tS : 
ttftL, CDWffiilS^-efcofco CCD<fc5lC*^BJCD&ta 

[0 13 8] ^Jfi«1 3 
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*»tk**s/--ha)ttaic:*iis«3<z>*ffi-c, «*o. 

^ f il/if Jl/t h >/xf ij a (40/0. 

iMttb) €«ikj&# tir&mt \f-jt>-msn 

mCD«»M*»ja*-U:fc. :©7-f ;uA£s o°c 
a>»*i*it4 5»iiiji##LT*6»maL, silt 

~ 8 // m (DKlOfa^St & o fco 

[oi 39] mmm 1 4 

^ffll^t, ^Xf-f Vff&fCj: yjl$ 1 0 0/imO7 
^M^iLfco CC0 37^;UA(DS®[c. 10~ 4 Torr 
OteTtS i OJ8 2 5nma>a«-C3l|j|F*ffofc. * 
IC. SiO2*130nmO«It*I*Lfe, 4 fed* 



Z r 0 2 <b T i 02CD?M£-!$j£ 1 3 O n m(01Kfftf IS* L 
fco $ & flfcftffJ: LtS i 0 2 $2 4 8 nmCDJKJ? 

t*it its mm±y * j^M,^ntz 0 z<oKmm±y 
* ;u A<D$tmm.mmt s o%x«fcy, *fc, MMfi±2 

nm<h/h* lMI£&ofc 0 
[0 14 0] 



(51) Int. CI. 7 

C O 8 K 3/22 
3/36 
5/5415 
C O 8 L 45/00 
83/04 

G0 2B 1/04 
1/11 
5/02 
5/30 

G0 2F 1/1333 
1/1335 

1/13363 



5 0 0 
5 1 O 



F I 

C O 8 K 3/22 
3/36 
5/5415 

C O 8 L 45/00 
83/04 

G0 2B 1/04 
5/02 
5/30 

G0 2F 1/1333 
1/1335 

1/13363 
G0 2B 1/10 



(##) 
4 F 0 7 1 
4 F 1 O O 
4 J 0 O 2 
4 J 1 O O 



5 0 0 
5 1 O 



<72)*l»* HQ 

*mt5**E^ifez:T@11#24-§- vx-f 

(72)*9J# AUJ 

m^S5**IE^ifez:T@11S24^- yi-f 

(72)SSW* AMI » 

m^fl5**lE||il!jz:T@11S24^ yi^f 
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F # — Ix (##) 2H042 BA04 BA12 BA14 BA20 

2H049 BA02 BA06 BA42 BB22 BB48 

BB62 BG09 BC22 
2H090 JB03 JB08 JB09 JB13 JD06 

JD12 JD15 LA01 
2H091 FA08X FA08Z FA11X FA11Z 

FA32Z FA37X FB02 FC08 

FC09 FD06 KA02 LA02 LA04 

LA06 

2K009 AA03 BB12 GC03 CG42 DD03 
4F071 AA21 AA67 AB18 AB26 AC16 

AH19 BA02 BB02 BC01 BC17 
4F100 AA20B AK02A ATOOA BA02 

BA03 BA10B BA25 GB41 

JN06 

4J002 BK001 DE096 DE136 DE146 
DJ016 FD016 GPOO 

4J100 AR09P AR09R AR11P AR11G 
AR11R BA06Q BA11P BA15P 
BA20R BA71P BA72P BA75P 
BA77P CA04 FA09 JA32 
JA45 
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